REPORT ON KNOWN STATUS OF SELENIUM IN WATER WELLS AT AND
AROUND THE EMPIRE AND TILDEN MINES

Introiduction

Selenium, a naturally occurring substance has recently become a contaminant of
concern due to its ability to interfere with aquatic organism reproduction. And, there is
some evidence that the iron mining activity in Central Marquetie County may be
contributing to the release of excess selenium into nearby surface waters. The
Michigan Department of Environmental Quality (MDEQ) Water Bureau (WB) has been
working independently and with Cliffs Natural Resources (CNR) to identify surface
waters impacted by selenium discharges and specific potential source areas. A
selenium maximum contaminant level (MCL) of 50 micrograms per liter (ug/l) was
established in 1991 for public water supplies. The toxicity level for aquatic reproduction
interference is likely much lower, and the current water quality standard is 5 ug/l.

This report documents research into selenium monitoring of drinking water welis.
Drinking water wells located within one mile of CNR activity sites associated with the
Empire and Tilden mines where either paper or electronic well construction logs exist
are identified. Activity sites include active mining and processing sites, waste rock
storage piles, tailings basins, and re-use water ponds associated with the Empire and
Tilden Mines.

Recommendations for future action are offered.

General Geographic and Geologic Setting

The active CNR areas cover approximately 100 square miles of central Marquette
County, Michigan, including areas in Richmond, Negaunee, and Tilden Townships. The
region is a diverse combination of upland wooded, wetlands, rural residential areas, and
natural resource production zones, and is bisected with many smail and medium sized
streams. Except for a small section near the central northern boundary of the CNR
active areas, the surface drainage in the CNR active areas is generally to the south and
east and within the Escanaba River watershed, which flows to Lake Michigan. Surface
drainage in a small area in the north central part of the CNR active areas flows north
towards the Carp River watershed, which flows to Lake Superior.

The geology of the area is extremely complex. The Huronian Series PreCambrian aged
bedrock underlying the active CNR areas are generally metamorphic slate, graywacke,
schist, iron formation, and guartzite. The formations exist in a large extremely faulted
and folded structure called the Marquette Synclinorium. A major thrust fault, the Paimer
Fault moved a section of the synclinorium southward forming the feature where the iron
formations extracted at the Empire and Tilden Mines are located. Surrounding the
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synclinorium formations are older granite, gneiss, schist, and peridotite of the
Laurentian and Keewatin Series of PreCambrian basement rock. The entire region
experienced multiple periods of Pleistocene era glaciations, resulting in a thin to thick
mantling of glacial and alluvial unconsolidated deposits over the much older bedrock.
The glacial deposits are highly variable and are thicker over areas where bedrock
valleys exist and thin to absent at locations where bedrock highs are present.

Analysis Results for Selenium in Drinking Water Wells

Since the water supplies at both the Empire and Tilden Mines are classified as
nontransient-noncommunity public water supplies, monitoring for heavy metals including
selenium is required by Michigan’s Safe Drinking Water Act. Table 1, found in
Appendix A details monitoring resulis for the wells located at the Empire Mine for
samples analyzed at both a private lab, White Water Associates and the state
laboratory in Lansing. Analysis results for selenium in the Empire Mine water wells
range from not being detected to 114 ug/l. One well at the Empire Mine, Well C
regularly contained elevated amounts of selenium, including multiple samples with
concentrations above 50 ug/l. The use of this well for drinking water was discontinued
in 1988. Memorandum copies detailing those actions taken by CNR are also attached
in Appendix A. Water samples from three other Empire Mine wells had selenium
concentrations exceeding 5 ug/l. The wells are not currently potable water wells and
are designated as Well E, Well N, and Well OW-3.

Selenium analysis results for the well at the Tilden Mine range from not detected to
3 ug/l. The results are summarized in Table 2, also located in Appendix A.

Even though the two mines are located adjacent to each other, there are geology and
mineralogy differences in both the source rocks and ore bodies between the Empire and
Tilden Mines. A more detailed study of the mineralogy of the formations mined may

releases.

A query was requested and made of the state laboratory database for selenium analysis
results for all wells located in Marquette County. The lab database contains electronic
records from 1983 to the present. A summary of the results is attached as Appendix B.
In that time span, 304 samples from Marquette County wells were analyzed for
selenium content. Prior to 2001, the laboratory method reporting limit was 5 ug/l. From
2001 to the present the reporting limit has been 1 ug/l.

During the period 1983 through 2000, there were 210 samples analyzed. Seventeen
samples contained selenium, some at levels below the reporting limit. The results
ranged from 1 ug/l to 114 ug/t. The mean of the results is 19 ug/l, and the median is 2
ug/l. Nine of the 17 samples with reportable selenium levels were from wells at the
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Empire Mine, two samples were from the Tilden Mine, 5 samples were from other public
water supplies, and one was from a private well. The detected selenium concentrations
in all samples collected from wells not owned by CNR, including the other public water
supplies were less than 5 ug/l, which is also less than 10% of the public water supply
MCL. The private well is located more than 1 mile north of the mining activity areas,
and had a selenium content of 1 ug/I. :

During the period 2001 to the present, 84 samples from Marquette County have been
analyzed for selenium at the state laboratory. Fifteen of the 94 samples contained
selenium at or above the reporting limit. The analysis resuits ranged from 1 ug/l to

4 ug/l. The mean and median for both sample results sets is 2 ug/l. The highest
selenium content during this period, 4 ug/l was in a sample from the Empire Mine. Of
the 15 samples with reportable selenium content, 4 came from the mines, 7 came from
other public water supplies, and 4 came from private welis. The selenium
concentrations in the samples from the other public water supply wells were all below
5 ug/l, which is less than 10% of the MCL. None of the private wells sampled are
located near the mining activity areas.

Overall, in 26 years of sampling and analysis work, 11% of the Marquette County
samples contained detectable selenium. Of the 11% with selenium, 47% of those were
samples collected from wells owned by CNR. One CNR well has contained selenium at
levels above 50 ug/l, and three wells have had samples with selenium concentrations
above 5 ug/l. Nine other CNR wells that have been sampled have always had selenium
concentrations below 5 ug/l.

Well Construction

An attempt has not been made to correlate well construction details such as casing
depth, grouting, and formations of completion to selenium content. This is because the
well logs available for the high selenium content wells at the Empire Mine do not provide
the necessary detail to make those assessments. The available well logs for past and
present water wells at both mines area are attached in Appendix A. The locations of
many identified Empire Mine wells are shown on two diagrams provided by CNR, which
are included in Appendix A. Additional well construction details are needed in order to
better assess why some wells contain high levels of selenium and other nearby wells do

not contain selenium at elevated concentrations.

Based on the available well construction and location information, it does appear that
Well C, the well at the Empire Mine with the consistently high selenium content is
located within an area of known high selenium content in runoff water. The well is very
near a water retention pond. The available welt construction information suggests the
well has an un-grouted annular space, which may provide a conduit for downward
migration of surface water to the aquifer. This possibility will be further investigated.

By: Chuck Thomas, Ground Water Engineer
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Private Welis Located Near Mining Activity Areas

Using available data sources, an attempt was made to identify all private wells located
within a one mile radial area around active mining locations, tailings basins, and waste
rock storage piles. The locations of wells were obtained using the Michigan Water Well
Viewer database located at hitp:/iwellviewer.rsgis.msu.edu/, electronic well logs located
at htip://iwww.deq.state.mi.us/wellogic/main.html, and non-electronic well logs located in
the WB paper well log files. The map views of the active CNR areas and the 4, %, and
1-mile halos around the active areas are included as Figures 1 through 3, found in
Appendix C. The base figures showing the active CNR areas were prepared and -
provided by staff from the MDEQ, Office of Geologic Survey using GIS shape files
obtained from CNR.

In Figures 1 through 3, the mine activity areas are detailed as both solid and lined
areas. Around each active CNR area are Y, ¥, and 1-mile radial distance halos
depicted with cross-hatched lines. A table of all wells indentified within the 1-mile radial
distance is attached as Table 4 and is located in Appendix C. Also included in Table 4
is the well owner name, the well depth, the year the well was constructed, the
approximate radial distance from a mine activity area, and the Weliogic ID number if
one exists. Blanks in Table 4 mean the information does not exist in the databases and
files that were researched. The distance range entry means the well is within that radial
distance, but does not represent the actual distance between an active mine area and
the well. For example, a well with a range of 1 means the well is located at least ¥z mile
away, but not more than 1 mile away. The entry of “0” in this column means the well is
located with an active CNR area.

The number of identified wells located less than ¥4 mile from an active area is 24. The
number of wells possibly located more than % mile away, but less than 72 mile away is
37. The number of wells located greater than 2 mile away, but less than 1 mile from an
active area is 88. There are 19 wells owned by CNR and 2 old United States Geologic

Survey (USGS) wells that appear to be within an active area. The USGS wells were
likely abandoned and their former locations are now within a tailings basin area.

Recommendations

Sampling of some private wells near active facilities may be an appropriate course of
action, but is probably premature until more is known about the wells located at the
Tilden and Empire Mines and the area hydrogeology. In particular, we need fo know
relative locations of wells to known areas at the surface where elevated selenium in
runoff waters has been documented. The construction details of wells with elevated
selenium need to be verified to ascertain if surface runoff could enter the well bore or
aquifer at the well locations. If CNR geologists have mineralogy information on the
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various rock formations and have identified selenium-rich mineral zones, this could help
us better understand the selenium source.

Since it appears that selenium is more preva!ent‘a’c the Empire than at the Tilden,
concentrating future private well sampling east, south, and southwest of the Empire
Mine may be a prudent first step instead of looking at all listed wells.

if CNR has done any ground water modeling, a review of that work would immensely
aid our understanding of what may or may not be happening with selenium migration. [f
regional ground water investigation and modeling work has not been done, it may
become necessary as efforts to understand and track selenium movement in and
around the active CNR areas move forward. In particular, ground water gradient
information, particle tracking modeling, aquifer characteristics, ground water draw down
in response to mine dewatering, and selenium migration modeling would all be
extremely valuable components to a thorough understanding of the ground water
environment around the mine areas.

if private well monitoring is determined to be needed, field verification of wells located
within the selected radial distance will be necessary. There are likely many existing
wells that were not listed in the researched sources identified herein, and some of the
wells that have been identified are only roughly located by the quarter section
designations contained in their well logs.

This report is an initial attempt to identify existing information, gather it in a single
cohesive reference, and suggest needs for more information. Also, recommendations
for future work are presented for consideration.

By: Chuck Thomas, Ground Water Engineer
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APPENDIX A

Table 1: Empire Mine Wells — Analysis Results

Table 2: Tilden Mine Wells — Analysis Resulis
"CNR Memoréndum Regarding Well C

Well Logs for CNR Water Wells

Site Diagram 1 — Empire Mine Well Locations

Site Diagram 2 — More Empire Mine Well Locations _____
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APPENDIX B

Table 3: Selenium Analysis Results from

Wells - 1983 to the Present
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APPENDIX C

Figure 1: 1- Mile Halo Around Active CNR Areas
Figure 2: % - Mile Halo Around Active CNR Areas
Figure 3: ' - Mile Halo Around Active CNR Areas

Table 4: Wells Identified Within 1- Mile Halos

By: Chuck Thomas, Ground Water Engineer
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Empire Iron Mining Partnership
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To: J. M. Johnson From: D. J. Ahola
Subject: Drinking Water Selenium Date: February 3, 1998

Drinking water sampling recently resulted in o sight exceedance of the selenium
Maximum Contamination Level [MCL) in "C" Well. A few days after the last
sample was taken, the pump in "C” Well failled. An evaluation of all the water
testing and pump failures was concducted to determine it there was any
corelation between pump failure and selenium contamination {see attached
spreadsheet).

A direct correlation cannot be made, however, the manuiacturer will evaluate
whether pump wear or other materials could leach into the well water. | will re-
sample "C" Well to see if the selenium concentration was affected by ihe
insiallation of the new pump.

In the meantime "C" Well will remain locked-out untit the selenium concentration
%l- -y
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falls below the MCL. We conilinue fo supply annking water io

Well which shows non-detection for selemum.

=

cc: TSP, RHB
Ed O'Brien

Harry Klieman
B STIEM S 72 /7




Empire Iron Mining Partnership

. Poz Generntions 10 Come

inter-Office Memo

To: Empire Mine Employees From: D, J. Ahola

Subiect: Drinking Water Advisement Dote: February 4, 1998

Under the provisions of the Safe Dmkmg Water Act, Act 399 P.A. 1976 and Rules as
amended, the Maximum Contaminant Level (MCL} for Selenium in drinking water has
heen sel at 0.05 parfs per million [pprn}. Recent water sampling from "C” Well has
indicated that the standard has been slighily exceeded. Samples taken on 10/29/97
and 12/4/97 had selenium concentrations of 0.055 and 0.060 respectively.

On advisement from the Marquette County Healih Depi. we have locked-out "C" Well
untit the selenium level tests below the standard. "A" & "C" Wells supply the plant and
pit service buildings with potable water. Only "A” Well, which is below the defection
limit for selenium, and which is safe to drink, will coniinue io supply drinking water for
the mine, while the problem with "C" Well is being evalualed in association with the
health department. "A” Well has been in use for over 30 years and was usudlly run
during day shift. "C" Well was put info service about 10 years ago os a backup to "A”
Well, and was used during afternoon and night shift.

The Unit Environmental Profection Agency [EPA) sets diinking water standards

and has determined inhai setenium s @ heonh concern at certain high levels of
exposure. Selenium is also an essential nutrient af low levels of exposure. This inorganic
chemical is found naturally in food and soils and is used in electronics, pholocopy
operations, the manufacture of glass, chemicals, drugs, and as a fur wgicide and a feed
additive. In humans, exposure to high levels of selenium over o iong period of fime has
resulted in a number of adverse heaith effects, including atoss of feeling and controtin
the arms and legs. EPA has set the drinking water standard for selenium at 0.05 ppm to
protect against the risk of these adverse health effects. Drinking water that meets the
EPA standard is associated with little fo none of this risk and is considered safe wifh

respect to selenium.

Additional assistance is available if you have questions by calling either the
Erwvironmental Division of the Marquetie County Heclih Depariment at 475-4195, or
myself af 475-3724,




Empire lron Mining Parinership

Dear fellow employees, February 4, 1998

Asyou may be aware, we have our own potable water supply at the Empire Mine which s used
for drinking and showering. This water is provided from "A" and "C" wells for the plant and pit
sarvice buitdings, and is tested annually for all potential drinking water contaminants.  "A" Well
hGs Deen in 4Ee o7 ovei 30 Yous and was Usudlly iun Guning day shin. "CU Weat wuas pui info
sarvice about 10 years ago as a backup 1o "A" Well, and was used during aftemoon and night
shift.

Recently and for the fird time, as a result of our years of sampling, the metallic element selenium - -
was detected in our back-up "C" well in a concentration slightly above the safe drinking water
standard. The Safe Drnking Water Act sets the Maximum Contaminant Level (MCL) for Selenium
in drinking water at 0.05 paris per million (ppm). Samples taken on 10/29/97 and 12/4/97 had
selenium concentrations of 0.055 and 0.040 respectively.

On adviseament from the Marquette County Health Dept. we have locked-out "C" Well until the
selenium level is determined to be back below the standard. Cniy "A" Waell, which is below the
datection limit for selenium, and which is absolutety safe to drink, will continue to supply drinking
water for the 9. The problem with 'C” Weil is being evaluated, the water re-tested, ond
hopefully will be solved in association with the heaith department.

The United States Environmental Protection Agency (EPA) sets drinking water standards and hos
determined that selenium is a health concermn at certain high levels of axposure. Selenium is also
an essential nutrient atf low levels of exposure. This inorganic chemical is tound naturally in food
and soils and is used in electronics, photocopy operations, the manutacture of glass, chemicals,

drugs, and as a fungicide and a feed additive. In humans, exposure to high leveis of selenium
ovet a long period of time has resulted in o number of adverse heatth effects, including a loss of
teeiing and control in the arms and legs. EPA has set the drinking water standard for selenium af
0.05 ppm fo proiect against the risk of inese adverse hegith effecis. Drnking waisr inai meeis
the EPA standard ks associated with little to none of this risk and is considered safe with respect to
selenium.

This precautionary action will insure safe drinking water for your consumption. Additional
assstance is available ¥ you have questions by caliing either the Environmental Division of the
Margustte County Health Department at 475-4195, or myself at 475-3724.

Sincersly,

onald YA A '/ut-év
Donald J. Ahoia
Sr. Environmental Engineer




Well ID: 52000005038

WATER WELL AND PUMP RECORD

Completion is required under authority of Part 127 Act 368 PA 1978,

Failure to comply is a misdemeanor.

el B

Tax No: { Permit No:

l County: Marqueatte

| Township: Richmond

Fraction: Section: Town/Range: |[|WSSN: Source ID/Well No:
NE¥. SE¥ SE¥ 30 47N 26W 2007252 002
We " l D . 520 00005038 Distance and Direction from Road Intersection:
Eievation: 1302 ft
. Wel Qwner: Empire Ming
Latitude: 46.44254 Well Address: Owner Address:
. . Empire Mine Rd P.O. Box 38
Longitude -87.5954 Paimer MI 49871 Palmer M! 40871
Drilling Method: Rotary Pump installed: No Pump Installation only:
Well Depth: . Well Use: Type |l public Pump Installation date: HP:
Well Type: New Date Completed: 11/11/1967 Manufacturer: Pump Type:
Casgng Ty!ne: Model Number: Pump Capacity:
Casing Joint: . . e Pine: id of Welk:
Diameter: 34.00 in. to Lengin or Urop Fipe: 1d oF el
Diameter of Drop Pipe:
Braw Down Seal Used:
Bore Diameter 1: Pressure Tank Installed: No
Bore D}ameter 2 Pressure Tank Type:
Bore Diameter 3: Manufacturer:
Height: )
Casging Fitting: Medel Mumber : Tank Capacity :  Gallons
Pressure Relief Valve Installed : No
Static Water Level: . - . Depth to
Formation Description Thickness Bottom

Yield Test Methad: . ,
Measurement Taken During Pump Test:

Abandoned Well Plugged: No
Reason for not plugging Well:

Abandoned well 1D:

Screen Installed: No Well intake:
Filter Packed:
Screen Diameter: Length:

Screen Material Type:
Slot:

Blank:

Fittings:

Well Grouted: No  Grouting Method:
No. of Bags: Additives:

Grouting Materials:

Well Head Completion: 12 inches above grade, Cther

Geology Remarks:

Nearest source of possible contamination:
Type Distance Direction

Contractor Type:
Registration Number:
Business Name:
Business Address:

Drilling Machine Operator Name: KLEIMAN

Employment:

my knowledge and belief.

Signature of Registered Contractor

WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled under my supervision and this report is true to the best of

Date

General Remarks:

OTHER REMARKS Well Head Completion:

EQP 2017C (2/2000} I

ATTENTION WELL OWNER: FILE WITH DEED

201772004 10:47

Page 5 of 5




WATER WELL AND PUMP RECORD

Completicn is reguired under authority of Part 127 Act 368 PA 1978.

Wetl [D: 52000005037 Failure to comply is & misdemeanor.
Tax No: | Permit No: l County: Marquette lTownship: Richmond
Fraction: Section: Town/Range: |WSSN: Source ID/Wel No:
NEY SE¥ SE¥a 30 47N 26W 2007252 001
We I I I D . 5200 00 05037 Distance and Direction from Road Intersection:
.
Elevation: 1302 it
’ Well Owner: Empire Mine
Lalllude: 46.44267 Well Address: Owner Address:
: . Empire ing Rd P.0. Box 38
Longitude: -87.59526 Paimer Mi 49871 Palmer M| 40871
Drilling Method: Unknown Pump Installed: No Pump Installation only:
Woell Depth: 49.00 . Well Use: Typs i public Pump Installation date: HP:
Well Type: New Date Completed: 11/11/1962 Manufacturer: Pump Type:
Cas{ng Ty?e: Madsel Number: Pump Capacity:
Casing Joint: Length of Drop Pipe: id of Wetl:
Diameter: 12.00 in. to ength of Drop Pipe: :
Diameter of Drop Pipe!
Draw Down Seal Used:
Bore Diameter 1: Pressure Tank Installed: No
Bore Diameter 2: Pressure Tank Type:
Bore Diameter 3: Manufacturer:
Height: ’
CasE;ng Fitting: Model Number: Tank Capacity : Gallons
Pressure Relief Valve Installed : No
Static Water Level: . i . Depth to
Formation Description . Thickness Bottom

Yield Test Method: }
Measurement Taken During Pump Test:

Abandoned Well Plugged: No
Reason for not plugging Well:

Abandoned weil ID:

Screen Instalied: No Well Intake:
Filter Packed:
Screen Diameter: Length:

Screen Material Type:
Slot:

Blank:

Fittings:

Wel Grouted: No Grouting Method:
Mo. of Bags: Additives:

Grouting Materials:

Well Head Completion: 12 inches above grade, Other

Geology Remarks:

Mearest scurce of possible contamination:
Type Bistance BDirection

Registration Number:
Business Name:
Business Address:

Drilling Machine Operator Name: HAKALA

Employment:

WATER WELL CONTRACTOR™S CERTIFICATION:

ny knowledge and belief.

Date

Signature of Registered Contractor

This well was drifled under my supervision and this report is true to the best of

A RaA

General Remarks:

OTHER REMARKS Well Head Completion:

EQP 2017C [2/2000) I

ATTENTION WELL OWNER: FILE WITH DEED

2M7/2004 10:47
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EMIRE WELLHEAD 1 - OS50

- ey MICHIGAN DFEPARTMENT OF PUBLIC HEALTH
GEOLGGICAL SURVEY NO. [—
l WATER WELL AND PUMP RECORD | ;]R[,,; -

H LOCATION OF WELL
County Tawnship Hame Fraction

Havg uette Erehmond W NS W

Disizace Andfrecion From Road Intersection 3 OWNER OF WELL:

EZ A 2 AT
W 1 &
\’C (/‘} \‘?// Address T C:/C(,f—e(,ﬁkéé CQFF_S

/U‘gj«’&t’ i, ory e u(/""

Section MNember Town Mumbar Range Number

Streel Address B City of Well Location Address Same As Wall Location? Yes D No
= — . s l i
Lacata :wm 35: in Se'cm)n Below Sketch Map: 4 WELL DEPTH: Dale Complm'edum : Now Well
I b | 7&\ FL. 1 }G t l%’\ Replacement Wall
P — _E — ...:._ _:._ — 5 D Cable 100) Rotwary E} Oriven D Dug
| i | D Hollow rad Auger D Jetted D
E .
b —:_‘ - T - M:A - I B USE: ¥ nomastic Type | Public {1 7ype 1 Puntic |
1 i | Iriigation Type ifz Public [[] Heat pump H
b o — = — —j— — LY
H : ; (Frestweit . L] Type b putic O
I - 1
! ; i ! gf;?,ir;g} % Steel %:] Theeaded Height: Aboye/Below
| U -——-——-—4 Piasug Weldad | g e {‘E!.
THICKHESS | DEPTH FO ﬂm to - fe. depth ! < = ,
2 FORMATION DESCRIPTION oF FOTTOM OF . i Welghwﬁ*“ .-
STRATUM STRATUM in. §0H — ft. dapth ; :
d Deail i 4
Groote m“[o ot Ia;zed:;m j Onva Shee D Tes
/711 A i
- D[r-}-\/ ‘{:)v! Q(QV@/;})&,{L{{&({ 30 _an. to s ft. depth | g No
8 SCREEN: D Mol Instalied

girs
Typa # ﬂ?’ 55 Diametar ’2/’ 4
iigg’ﬁauze jl-\ Langin ._a )
Set belween z"!(/) ft and Wamm

FTITINGS: @\KPackar D tead Packer D Bramer Check

D Btank aboye screen i1 Othar
9 STATIC WATEH LEVEL:

ﬁ_b— 71 pelow tand suilace B Flow

10 PUMPING LEVEL: below land surface

=z - LT
v’D it. after w‘."‘l hrs. pummag at E(D;'S- G.PM.

ft. after hes pumomg at G.P M.

&i’fﬂljf?/ , <6?;f’)a’, f&w lenses |0
Cravel, boulder r’ﬂc/ clay lensss /o
Clean aravel = f)/)u/(,f'ag 0

-.‘

NERNEN

| " 11 WELL HEAD : —
COMPLETION: [ pittoss acaster E 12" ahove giade
Basement olisel [] Aaproved git

127 WELL GROUTED?
E Mo D Yes From

Bentomte L b hher

o

PR —

L} Meai camant !

Mo. of hags of cement ______ Addibves
13 Maarest soutce of pessible contammnation

Tyos Distante It pyaenon

Wetl disinfected upen completion? D Yes D Mo
Was old VJ§I| olugged? E} Yes D Mo
i PU'MP: ) D Not installed D Pamg instaliation Only
Manofacturer's name p}SLL?}Q&/
Model aumber S 1!2 EQZE f/)HP ./dl; Valts "{’/g fgg 2
] tength of Brop Fipe éé T I ocopacwy G.P.M.

TYPE: Submersible D Jei

PRESSURE TANK:
Manulacturer's pame

Modeinumber ______ Capacity ________ Gollons
16 WATER WELL CONTRACTOR'S CERTIFICATION:

This wetl was drilted under my junsdiction and this regorl 15 1fue
10 the best of my knowledge and belief.

Kleimag e (=ll Db, Tne.Oo 7
V7. i Oparstors Name: noose DA Lo (1704, Tron 7 i, AT

~ ; l—fi -
'DQ{;' ) f‘I/{l’:’l 6}[2 > Sigred h{ ‘/A {/ e £ P LT
D&7d 289 ' - i Aumohazhf REPRCSERTATIVE
Aulhorlty

HUSE A 2N0O SHEET IF NEEDED

15. Remarks, elevation. source of data, efe.




MICHIGAN DEPARTMENT OF PUBLIC HEALTH

TAXNOL, PERMIT NO:
o WATER WELL AND PUMP RECORD
¥, LOCATIONOF WELL - = -
County Townghip. Name Feaction Section No. Town No. Range No.
M"“:/}Wﬁﬁ /o /{j'/flh‘ﬁ/f//é’ VA 4
Distence and Hiaction from Road Inlarsaction o " ( 3. g(\;ﬂ;:laESZOFWELL A he zﬁ;a,‘(/ fﬁ}/f’z‘,’/
O W o e 3
Palitcr ML 297
Streat Address & City of Well Location Address Same as Wall Location f}ﬁ. ves 1 No
Locate with X’ in Saclion Balow \ Sketch Map 4, VIELLDEPTH: Dalo Compleled & New Wel
i i o /f'lf‘::f’// N éﬁ’ . f fj 197 £ Repracament Well
£z /1 -
S ——gﬁ i W, G ;Q 7 &. BCable?ool [gﬁalary DDriven DDug
H ;
. 1 i i . 1 Iy {73 Holtow Rod DAugarfBored Maeted O
e 147 . — — o
P i 7 . <& 6. use: [JHousehotd [IType 1 Pustic [l type i Pubie
IR P S S T % %’q 57 — @y » Dhivagavon [ ype ta Pumic £ )4eat Pumy \
i P i Aew I, ma,// Cdrenwen hrype e putiis £3 /44 dd!iﬂﬂrf"f
}__;_.::u-‘_.{ MFA///?/‘//’G” "fg/ ) 7. casiNG: Bdsiee) [Jineadad Halght: Above/Balaw
- ] praste [Jwelded Surtace:_J =& %/
2, FORMATIONDESCRIPTION THICKHESS | DEPTHTO. G%“ [ AL
STRATUN SFRATUX 5)?5? mater: J in. to & _ F depth | Welght; 1s A,
yé/h///é/t{ ?/,4 4 ;4 N Plastee L7 oo WY kdepm
0 . . | BOREHOLE: B8 orive Shoe
j,//;/ &/«tﬂ}/‘f_/ ’ Z & ﬂﬂ Diametar: ﬁ in. 0 &0 dopth | I shae Packer
. Z / - / T 3 . & It ZEIN. deph
Réd ¢ L2 Freve 24 - M’ 5. sopeen; [lNotinwtated  [fGravehPacked 0
Cottrsge. Sapdls o Crapel” e N2 Tpe Bramelor 7
- e StarGatze fﬂ f/of Langti: Az
5 Fé’/&’,{/ §/’¢V i 2 r//é Crr | selBotwesn CZ{-{ Erf.and Pl ft.
¥ # FITTINGS: ¥-Packar Brema: Chagk
6;-}"@,)/ Zl‘/ L ﬂ/“ P -’7 7z Alank Above Scroen $#& . oher
6. STATIGWATER LEVEL:
fi. Below Land Surface a Flowing

$0. PUMPING LEVEL: Bolow Land Surface
it Alter hrs. Pumping at \.r G.PM.
Olewunger [ paiter E/Air [ vem Pump
$1. WELL HEAD COMPLETION;
[:] Pittass Adapler 12" Abave Grada
{3 pasement Ofisst [ wiek House
B —1 2. weearoutepr e Xves rom d 0 &/ n
~ Neat Cement __ L] Rentonite O oer
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PLUGGING MATERIAL: Neat Coment Bantonite Shurry Leagth of Deap Plpa f. Capady G.2. M.
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16. REMARKS: (Elevation, Source ol Data, etc) Manulacturer's Name,
ModelNumbar Capatity Galons
5. WATER WE-LL CONTRACTOR'S CERTIFICATION:
This well was difled under my jurisdiction and this repori is truo to the best of my
17 DRILUNG_@;(-I;ﬁNE OPERATOR knowied"ge 2nd belial
. [ o - 7
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Well ID: 52000002655

WATER WELL AND PUMP RECORD

s Completicn is required under authority of Part 127 Act 368 PA 1978.

Failure to comply is a misdemeanaor.

Import ID: 52472630004

Elevation: 130G ft
Latitude: 46.44484665821

Tax No: | Permit No: [Caunty: Marguette ETownship: Richmond
Fraction: Section: ] Town/Range: |WSSN: |Source 1D/Well No:
SWiaNEY NEW 30 47N 26W

We I I I D . 5200 0 0 02 655 Distance and Direction from Road Intersection:

Well Owner: Empire Mine

Well Address:

Longitude: -87.5968155211

PALMER Ml 49871

P.O

Owner Address:

.BOX 38

PALMER M} 43871

Drilling Method: Rotary

Wel Depth: 102.00 ft. Well Use: Unknown

Well Type: Replacement | Date Completed: 1/21/1981

Casing Type: Unknown
Casing Joint: Welded
Diameter: 6.00 in. to 40.10 fi. depth

Bore Diameter 1:

Bore Diameter 2:

Bore Diameter 3:

Height: 1.60 {t. above grade
Casing Fitting: Dive shoe

Pump Instalted: Yes

Pump Instalfation date:
Manufacturer: Grundfos
Model Number:

Length of Brop Pipe: 98.00 ft.
Diameter of Drop Pipe:

Draw Down Seal Used: No

Pump Installation only: No
HP:

Pump Type: Submersible
Pump Capacity: 0.00 GPFM
Id of Well:

Pressure Tank Installed: No
Pressure Tank Type:

Manufacturer:

Model Number :

Pressure Relief Valve Installed : No

Tank Capacity :  Gallons

Measurement Taken During Pump Test:
100.00 ft. after 1.0C hrs. pumping at 1.00 GPM

Abandoned Well Plugged: No
Reason for not plugging Well:

Abandoned well ID:

Static Water Level: 32.00 fi. Below Grade(Not Flowing) Formation Deseription Thickness Depth to
Yield Test Method: Unknown . Bottom
Lithology Unknown Fill 40.00 40.00

Slate

62.00 102.00

Screen Installed: No Well Intake: Unknown
Filter Packed:

Screen Diameter: Length:

Screen Material Type:

Slot:

Blank:

Fittings:

Well Grouted: No  Grouting Method:
No. of Bags: Additives:
Grouting Materials:

Well Head Completion: 12 inches above grade, Other

Geology Remarks: 1. [FiLL] [40] [40] 2.

[SLATE] [102] [62]

Nearest source of possible contamination:
Type Distance Direction
Norne

Contractor Type: Unknown
Registration Number: 575
Business Name:

Business Address:

Driilling Machine Operator Name:

Employment: Unknown

WATER WELL CONTRACTOR’S CERTIFICATION:
This well was drilled under my supervisicn and this report is true lo the best of

my knowledge and belief.

Signature of Registered Contractor Date
General Remarks:
OTHER REMARKS Woell Head Completion: 12 inch Above Grade
EQP 2017C (2/2000) ATTENTION WELL OWNER: FILE WITH DEED | 211812000 03:50
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WATER WELL AND PUMP RECORD

Compietion is required under authority of Part 127 Act 368 PA 1978.

Well ID; 520000026568 Failure to comply is a misdemeancr. Import ID: 52472630005
Tax No: E Permit No: | County: Marqustte iTownship: Richmond
Fraction: Section: Source IDiWell No:

Town/Range: WSSN:
SEV: SWY NEX 30 47N 26W

We I l l D : 52 0 0 0 0 0 2 6 5 6 Distance and Direction from Reoad Intersection:

Elevation: 1300 ft

Well Owner: Empire Mine

Latitude: 46.4430918728 Well Address: Owner Address:
. . P.0.BOX 38
Longitude: -87.5984400787 PALMER Mi 49871 PALMER M| 49871
Drilling Method: Rotary Pump Installed: No Pump Instatiation only:
Well Depth: 353.00 ft. Well Use: Househokd Pump Installation date: HP:
Well Type: Replacement | Date Completed: 2/28/1982 Manufacturer: Pump Type:
€asing Type: Stee!- black Model Number: Pump Capacity:
Casing Joint: Welded Length of Drop Pipe: 1d of Welk
Diameter: 4.00 in. to 182.00 ft. depth ) o ;
Biameter of Drop Pipe:
Braw Down Seal Used:
Bore Diameter 1: 6.00 in. to 200.00 fi. depth Pressure Tank Installed: No
Bore Diametar 2: Pressure Tank Type:
Bore Diameter 3: Manufacturer:
Height: 1.00 fi. above grade S oo
Casing Fitting: None Model Number : Tank Capacity : Gallons
. Pressure Relief Vaive Installed : No
Static Water Levek: 27.00 ft. Below Grads{Not Flowing) Formation Bescription Thickness Pepth o
Yield Test Method: Unknown Bottom
Measurement Taken During Pump Test: fnterval Not Sampled 102.00 102.00
350.00 ft, after 1.0C hrs. pumping at 8.00 GPM Gray Siate Soft 18.00 120.00
Greenstore Hard 88.00 208.00
Gray Slate Soft 22.00 236.00
Abandoned Well Plugged: No Red Iron Formation 25.00 255.00
Reason for not plugging Weth: Greenstone Hard 25.00 280.00
Abandoned well ID: Red Iron Formation 10.00 290.00
Secreen Installed: No Well Intake: Unknown Greanstone Hard 46.00 330.00
Filter Packed: Red Iron Formation 23.00 353.00
Screen Diameler: tength:
Screen Material Type:
Slot:
Bilank:
Fittings:
Geology Remarks: 1. [STARTED DRILLING] [102] {102] 2. [SOFT GRAY
] . ] SLATE] [120] [18] 3. [HARD GREENSTONE] [208) [88] 4. ISOFT GRAY SLATE]
Well Grouted: Yes Grouting Method: Unknown £230] [22] 5. [RED IRON ORE] [255] [25] 6. [HARD GREENSTONE] [280] [25] 7.
No. of Bags: Additives: None [RED IRON ORE] [290] [10] 8. [HARD GREENSTONE] [330] [40] 9. [RED ORE]
Grouting Materials: {353] [23]
Neat cemant From 1800 R to 200.00 f
Well Head Completion: Unknown

N 1 f Yo tamination: Contractor Type: Unknown
earest source of possible contamination: Registration Number: 575

Type Distance Direction Business Name:
None Business Address:

WATER WELL CONTRACTOR'S CERTIFICATION:

— . This weil was drilled under my supervision and this report is true to the best of
Drilling Machine Operator Name: WILLIAM BROEDERS/MARK my knowledge and betief.

SUVENSKI
Employment: Unknown

Signature of Registered Contractor Date
General Remarks: OLD WELL WAS HIGH IN IRON WE CEMENTED IN A LINER AND DRILLED ON DOWN
OTHER REMARKS

BQP 2017C (2/2000) | ATTENTION WELL OWNER: FILE WITH DEED | 2/18/2000 03:50
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WATER WELL AND PUMP RECORD

Completion is required under authority of Part 127 Act 368 PA 1978.

Well ID: 520000028657 Failure to comply is a misdemeanor., Import ID: 52472830006
Tax No: I Permit No: ] County: Marquette | Township: Richmond
Fraction: Section: Town/Range: |WSSN: Source |IB/Well No:
SW SWH NEY 30 47N 26W

Well ID: 52000002657 |Pstance nd Direction from Road Intersection:

Elevation: 1300 ft

. Well ODwner: Empire Mine
Latitude: 46.4426684368 Well Address.

Owner Address:
P.O.BOX 38

Longitude: -87.6009632574 PALMER MI 49871

PALMER Mi 49871

Driling Method: Rotary Pump Installed: Yes Pump Installation only: No
Well Depth: 123.00 fi. Welt Use: Unknown Pump Installation date: HP:

Well Type: Replacement |Date Completed: 3/29/1979 Manufacturer: Gther Pump Type: Submersible
gzs!ng I{pi gﬂ:ggfn Model Number: Pump Capacity: 0.00 GPM
Lasing Joint. Weldeo Length of Drop Pipe: 120.00 fi. td of Well:

Diameter: 86.00 in. to 49.80 ft. depth : >
Diameter of Drop Pipe:

Draw Down Seal Used: No

Bore D?ameter 1 Pressure Tank Installed: No
Bore Diameter 2: Pressure Tank Type:
Bore Diameter 3: Manufacturer:
Height: 1.00 ft. above grade . .
Wodei Number : - Tank Capacity : Galions

Casing Fitting: Drive shoe
Pressure Relief Valve Installed : No

Static Water Level: 25.00 ﬁ..Beiow Grade{Not Flowing) Formatlon Description Thickness Depth to
Yield Test Method: Unknowii- ’ . Bottom
Measurement Taken During Pump Test: Unidentified Consolidated Fm Fill 28.00 28.00
100.00 fi. after 24.00 hrs. pumping at 6.00 GPM Hardpan W/Gravel W/Boulders 15.00 43,00
Red See Commerts Fractured 40.00 83.00
Iron Formation 22,00 105.00
Abhandoned Well Plugged: No Blue lron Formation 8.00 123.00

Reason for not plugging Well:

Abandoned well ID:

Screen Installed: No Well Intake: Unknown
Filter Packed:

Screen Diameter: Length:

Sereen Material Type:

Slot:

Blank:

Fittings:

Geology Remarks: 1. [ROCK FILL AND DIRT] [28] [28] 2. [GRAVEL HARPAN,

Well Grouted: No Grouting Method: BOULDERS] [43] [15] 3. [RED HEMATIE-FRACTURED TIGHT RED AND BELUE
’ 8 ) HEMATIE] [83] [40] 4. [IRON FRCOM)] [105]} 1221 5. [BLUE IRON FROM] [123]

No. of Bags: Additives: (18]

Grouting Materials:

Well Head Completion: Pitless adapter

N n P ™ tamination: Contractor Type: Unknown
earest source of possible contamination: Registration Number: 575

Type Distance Direction Business Name:
None Business Address:
WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled under my supervision and this report is true to the best of
Drilling Machine Operator Name: my knowledge and belief.

Employment: Unknown AR AN

Signature of Registered Contractor Date
General Remarks:
OTHER REMARKS Pump Manufacturer: REDA
EQP 2087C (2/2000) ATTENTION WELL OWNER: FILE WITH DEED | 21872000 03:50
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o . WATER WELL AND PUMP RECORD )

1 T
[ Completion is required under authority of Part 127 Act 368 PA 1978,

Well ID: 52000005039 Faiture to comply is a misdemeanor.
Tax No: l Permit No: 710061 ] County: Marquelle ITownship: Tilden
Fraction: Section: Town{Range: WSSN: Source tD/Well No:
SEY: SWY NWY 26 47N 27W 2007452 001
We I l l D . 520000 0 50 3 9 Distance and Direction from Road Intersection:
Elevation: 1385 ft
. Well Owner: Cleveland Cliffs Iron Company
Latitude: 48.43694 Well Address: Owner Address:
. . TILDEN MINE 500 DIVISION STREET
Longitude: -87.84241 NATIONAL MINE MS ISHPEMING M| 49849
Drilling Method: Cable Tool Pump Installed: No Pump Installation only:
Well Depth: 69.00 fi. Well Use: Type Ul public Pump Installation date: HP:
Well Type: New Date Completed: 12/13/1971 Manufacturer: Pump Type:
Casing Type: Steel - black Model Numbar: Pump Capacity:
Casing Joint: Threaded & coupled Lenath of B Pipe: 1 of Well:
Diameter: 6.00 in.to 57.00 ft. dspth ength ot Urop Fipe. or¥vell
Diameter of Drop Pipe:
Draw Down Seal Used:
Bore Diameter i Pressure Tank installed: No
Bore Diameter 2: Pressure Tank Type:
Bore Diameter 3: . Manufacturer:
Height: 3.00 ft. above grade - i
Casing Fitting: Drive shoe Model Number: Tank Capacity : Gallons
Pressure Refief Valve Installed : No
SFahc Waler Level: 6_.6‘0 ﬂ._B_eIow Grade(Not Flowing) . . Formation Description Thickness Depth to
Yield Test Method: Unknown _ - ; Bottoem
Measurement Taken During Pump Test: See Commenits 6.00|. 6.00
41.50 ft. after 6.00 hrs. pumping at 190.00 GPM Gravel Sandy 7.00 13,00
Sand Silty 4.00 17.00
Red Sand 2.00 19.00
Abandoned Well Plugged: No Red Sand W/Gravel 1.00 20.00
Reason for not plugging Welk Sand Coarse 250 22 50
Abandoned well 1D: Sand W/Gravel 5.00 27.50
Screen Installed: Yes Well Intake: Sand Medium 2.50 30.00
Filter Packed: No Tan Sand W/Gravel 2.60 32.00
Screen Diameter: 8.00 in. Length: 13.00 fi. Sand Fine 200 34.00
Screen Material Type: Stainless steel-wire wrapped " 700
Stor: 16.00 in. Sel Belween 57.00 & and 69.40 Red Sand Fing ‘ 41.90
Blank: Tan Sand Fine 3.10 45,00
Fittings: . Red Sand Fine 8.00 53.00
Other Red Sand Coarse 3.00 56.00
Sand Coarse 1.00 57.00
Well Grouted: No  Grouting Method: Sand i 6.00 63.00
MNo. of Bags: Additives: Sand Fine 4.00 67.00
Grouting Materials- Sand Coarse W/Stones 2.30 69.30
Sand Fine 410 73.40
Rad Sand Fine 430 77.70
Red Sand Fine W/Clay 3.00 80.70
Well Head Completion: 12 inches above grade, Other Sez Comments 3.40 8410
Mearest source of possible contamination:
Type Distance Direction
Unknown
Unknown
Drilling Machine Operator Name: KLEIMAN
Employment: Employee
(Continued on Page 2)

EQP 2017C (2/2600) ATTENTION WELL OWNER: FILE WITH DEED 21772004 10:47
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WATER WELL AND PUMP RECORD

Completion is required under authority of Part 127 Act 368 PA 1978,

Well 1D: 52000005039 Faifure to comply is a misdemeanor.
Tax No: l Parmit No: 710061 } County: Marquette [Tcwnship: Tiden
Fraction: Section: Town/Range: WSSN: Source 1D/Well No:
SEY SWY NW4 26 47N 27W 2007452 001

We l I I D : 52 O 0 0 0 05039 Distance and Direction from Road Intarsection:

Elevation: 1385 ft

Weil Owner: Cleveland Cliffs lron Company

Latitude: 46.43594 Well Address: Owner Address:
— TILDEN MINE 500 DIVISION STREET
Longitude: -57.54241 NATIONAL MINE MI ISHPEMING Mi 43849

Geclogy Remarks: 1) TILL [56] 0.0180"-00.020" [V} 0.040" [8] G.012",

(Continued from Page 1) PRESSURE [9] 0.016" [10] 0.014”, PRESSURE {12] 0.0080" - 0.010" [15]
o~  BECOMING CLEANER, 0.020" - 0.024" [16] VERY CLEAN, D.015” - 0.050" [17]
Formation Description Thickness| DCPU 10 |VERY CLEAN, FINER, 0.014" - 0.016' [18] VERY CLEAN, 0.020" - 0.024'[19]

DIRTIER, 5.018" {20] FINER DIRTIER SAND, SLOW, 0.068" [22] RED
HEMATITIE WITH CLAY SMEARS

Contractor Type: Water well drilling conlractor
Registration Number: 575
Business Name: KLEIMAN PUMP & WELL DRILLING

NoraE L K RAATIRIT A Ty Rth

Business Address. P.O. BOX 704, IRON MOUNTAIN. Mi

WATER WELL CONTRACTOR'S CERTIFICATION:

This well was drilled under my supervision and this report is true to the best of
my knowledge and belief.

Signature of Registered Contractor Date

General Remarks: EXCELLANT WATER QULAITY SEE 12/13/71 POWERS LAB ANALAYSIS REUSLTS
DTHER REMARKS Screen Fittings: SCREWED WITH LEAD PACKER Well Head Completion:

BQP 2017C {2/2009) ATTENTION WELL OWNER: FILE WITH DEED | 21772004 10:47
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WATER WELL AND PUMP RECORD

5 : Completion is required under authority of Part 127 Act 368 PA 1578.
Well ID: 52000005040 Failure to comply is a2 misdemeanor.

Tax No: [ Permit No: 7801130 ] County: Marquelte | Township: Tilden
Fraction: Section: Town/Ranges: WSSN: Source 1D/Well No:
SE Vi SW¥ NWY 26 47N 2TW 2007452 002
x Distance and Direction from Road Intersection:
Well ID: 52000005040
Elavation: 1385 ft
. Well Owner: Cleveland Cliffs Iron Comipany
Latitude: 45.43671 Well Address: Owner Address:
5 .. TILDEN MINE 500 DIVISION STREET
Longitude: -87.84209 NATIONAL MINE I ISHPEMING M| 49849
Drilling Method: Cable Tool Pump Installed: Yes Pump Instalfation enly: Mo
Well Depth: 10850 ft. [Well Use: Type Il public Pump Instalation date: HP: 20.00
Well. Type: New | Date Completed: 3/1/1979 Manufacturer: Pump Type: Submersible
Casing Typa: Stesl - black Model Number: PN&3-11 Pump Capacity; 200.00 GPM
Casing Joint: Welded Length of Drop Dine: 93.00 & Id of Waeil:
Diameter: 12.00 in. to 75.8C it. depth ength of Drop Fipe. 52U i 1o o e:
Diameter of Drop Pipe:
Draw Down Seal Used: No
Bore Diameter 1: 12.00 in. o 108.50 f depth Pressure Tank instalied: No :
Bore Diameter 2: . :
P Tank Type: i
Bore Diameter 3: Mressfa.uret anA ype i
Height: 2.00 ft. above grade anutacturer: .
Casing Fitting: Prive shoa Model Number : Tank Capacity : Gallons
- - - Pressure Relief Valve Installed : No ’
SFatlc Water Level: 37.00 ft. Below Grade(Not Flowing) Formation Description Thickness Depth to
Yield Test Method: Unknown - .77 |- Boftom.
Measurement Taken Ruring Pump Test: See Comments S 20004- 20.00
73.60 fl. after 2.50 hrs. pumping at 410.06 GPM Sand W/Clay Fine 25.00 45.00
Sand W/Silt 5.00 50.00
Sand Ciayey Fine 23.00 73.00
Abandoned Well Plugged: No Sand Coarse 2.00 75.00
Reason for not plugging Well: Red Sard Fine 200 77.00
Abandoned wel 1D: Sand Medium 18.00 95.00
Screen Installed: Yes Weil Intake: Sand Medium W/Gravel 5.00 100.00
Filter Packed: No Clay & Gravel Silty 4.00 104.00
Screen Diameter: 12.00 in. Length: 3500 fi. No Lithology Information 450 108.50
Screen Material Type: Stainless steel-wire wrapped
Slot: 10.00 in. Sei Between 7350 fi. and 108.50 fi.
Blank:
Fittings:
Other

Geology Remarks: [1] FILL DIRT {5} CLEAN {7] FAIRLY CLEAN, 14-16 SLOT

Well Grouted: Mo Grouting Method:
No. of Bags: Additives,
Grouting Materials:

Well Head Completion: 12 inches abeve grade, Cther, Pitless
adapter o =
: —— Contractor Type: Water well drilling contractor
Nearest source of possible .contamm?ho n_. Registration Number: 575
Type Bistance Direction Business Name: KLEIMAN PUMP & WELL DRILLING
Mong . iBusiness Address: P.0. BCX 704, {(RON MOUNTAIN, Mi
WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled under my supervision and this report is true to the best of
Drilling Machine Operator Name: KLEIMAN my knowledge and belief.

Employment: Unknown

Signature of Registered Contractor Date

General Remarks: #304 STAINLESS STEEL SCREEN 1S MULTI-SLOT: 10, 12, & 14 SLOT
OTHER REMARKS Screen Fittings: FIGURE K PACKER, BAIL BUTT Well Head Completion:

EQP 2037C (2/2000) ATTENTION WELL OWNER: FILE WITH DEED 21712004 10:47
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Selenium and Wells Near Empire & Tilden Mines
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APPENDIX B

Table 3: Selenium Analysis Results from Marquette County
Wells - 1983 to the Present

By: Chuck Thomas, Ground Water Engineer
MDEQ-Water Bureau
November 4, 2009
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Selenium and Wells Near Empire & Tilden Mines
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APPENDIX C

Figure 1: 1- Mile Halo Around Active CNR Areas
Figure 2: % - Mile Halo Around Active CNR Areas
Figure 3: % - Mile Halo Around Active CNR Areas

Table 4: Wells Identified Within 1- Mile Halos

By: Chuck Thomas, Ground Water Engineer
MDEQ-Water Bureau
November 4, 2009
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FIGURE 2: 1/2-MILE DISTANCE
HALO AROUND ACTIVE CLIFFS
NATURAL RESOURCES AREAS
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LIST OF WELLS AROUND ACTIVE CNR MINING AREAS TABLE 4

Distance

Town Range Section 1/4 se¢ ~ Range Owner Name Year Depth Wellogic ID#
48N 26W 2 NE 0 Tilden Mine 1589 57

46N~ 26W 2 SE 0 CCl 1989 57 52000000986
46N 2B8W 10 NE 0 Tilden Magnetic Partners 1973 25 52000001022
46N 26W 2 SwW 0 USGS 1963 47

47N 26W 20 - NW 0 Empire Mine - Lindberg 1997 480

47N 26W 30 0 Empire Mine 1981 102 52000002655
47N 26W 30 0 Empire Mine 1989 353 52000002656
47N 26W 30 0 Empire Mine 1979 123 52000002657
47N 26W 30 0 Empire Mine - T2 1962 49 52000005037
47N 26W 30 0 Empire Mine - T2 1967 52000005038
47N 27TW 24 SE 0 Empire Mine - South Well #119 1987 750 52000002757
47N 27W 24 NE 0 Empire Mine - North Well #120 1987 750 52000002758
47N 27W 25 SwW 0 CClI - Bacco 1975 27 52000002759
47N 27TW 26 Sk 0 CClI - Tilden 1981 104 52000002761
47N 27TW 26 SE 0 CCl - Tilden - T2 1871 69 52000005039
47N 27W 26 SE 0 CCl-Tilden -T2 1979 108 52000005040
47N 27W 26 SW 0 CCl - Tilden 1971 71 52000002762
47N 27W 26 NW 0 CCI - Tilden - Guard Shack 1996 150

47N 27W 26 NW 0 CCl - Bechtel 1975 40 52000002760
47N 27TW 27 0 CCl - Tilden 1992 677

47N 27TW 36 NW 0 UsGs 1964 87

46N  26W 4 SW 1/4 Floyd & Denise Jeske 1977 58 52000000993
46N 26W 4 SE 1/4 Patrick Kennedy : 1973 62 52000000989
46N 26W ' 4 SE 114 Robert Hewiit 45 52000000992
46N 26W 10 NW 1/4 Gilbert Liquie 1988 42 52000001020
48N  28W 10 NE 1/4 Jefferay S. Hiironen 1883 7 52000001023
46N  26W 12 SE 1/4 USGS 1963 680

46N 27W 3 NE 1/4 Robert Homeier 1980 59 52000001057
4TN  26W 7 SE 1/4 Heliste Clifford 1993 202

47N 26W 8 SW 114 Edward Johns 2000 35 52000004344
47N  26W 26 SE 1/4 UsGs 1979 130

47N 26W 26 SE 1/4 UsGs 1963 92

47N 26W 29 SW 1/4 Richmond Twp - #1 52000002650
47N 26W 29 Sw 1/4 Richmond Twp - #2 52000002651
47N 268W 29 SW 144 Paul & Tekia Numikoski 1987 32 52000002852
47N 26W 30 SE 114 Richmond Twp 1980 60 52000002653
47N 26W 30 1/4 Richmond Twp - #4 1980 60 52000002658
47N 26W 30 1/4 Richmond Twp - #5 2001 55 52000004208
47N 26W 31 NE 1/4 Stephen Kemper 1986 252 52000002662
47N 27W 33 SE 1/4 Craig Helsten 1976 56 52000002798
47N 27TW 33 SE 14 Matt Kitto 1998 38

47N 27W 34 NE 1/4 Guy Miller 2003 202 52000004904
47N 27W 34 SWwW 1/4 Leonard Bancroft 1897 43.5

47N 27VW 34 Sw 1/4 Dennis Pellinen 1996 79

47N 27TW 34 SW 1/4 Douglas Potila 1998 82

46N  26W 4 SW 112 Buryl B Smith 46 52000000987
46N 26W 4 NE - 1/2 Gordon LaMere 2002 33 52000004556
46N 26W 4 SE 1/2 Patrick Kennedy 1960 53 52000000991
46N 26W 4 SE 1/2 Howard Wendt 58 52000000930
46N  26W 4 SE 1/2 Valdomero Suarez 1994 48

By: Chuck Thomas October 26, 2009

MDEQ-Water Bureau




LIST OF WELLS AROUND ACTIVE CNR MINING AREAS TABLE 4

Distance

Town Range Section 1/4sec Range Owner Name Year Depth Wellogic ID#
46N 26W 4 NW 112 John Kirkpatrick 1978 51

- 46N 26W 4 SE 12 Arnold Carlson 1989 50 52000000988
46N  26W 10 NE 1/2 Richard Brintlinger 1987 253 52000001012
46N 26W 10 NW 1/2 Reino Hiisala 1980 63 52000001013
46N 26W 10 NW 12 Daryl & Carol St Aubin 1968 74 52000001017
46N 26W 10 NW 172 James Solomon 1973 88 52000001018
48N 26W 10 NwW 112 Ross Kemp ) 1984 28 52000001019
46N 26W 10 SW 112 Littte Dallas 1993 48 52000001024
48N 26W 10 NW 12 Allan Lewis 1979 253
46N 28W 10 NW 172 David Carlson 1980 97
46N 27W 3 NW 12 Elmer Juntila 1991 59 52000001053
46N 27W 3 Nw 1/2 Donald Kiiskila 1976 . 63 52000001054
47N 26W 9 Nw 1/2 Richard Kallionen 1994 43
47N 26W 21 SW 12 William Anderson 1979 143
47N 26W 21 SwW 12 Kathyrn Regan 1979 143 52000002648
47N 26W 25 SwW 112 UsGs 1963 59
47N 26W 27 3w 1/2 Stephen Kemper 1986 252
47N 26W 31 SE 112 Richmond Twp’ 1983 47 52000002659
47N 26W 31 SE 12 Richmond Twp 1983 56 52000002660
47N 26W 31 SwW 112 Westley Carlstrom 1982 45 52000002663
47N 26W 36 NW 112 USGS 1963 71
47N 26W 36 NW 172 UsSGsS 1964 65
47N 26W 36 NwW 172 USGS 1964 73
47N 26W 36 SwW 1/2 UsGs 1964 125
47N 26W 36 NW 12 UsSGS 1964 59
47N 27W 21 SE 1/2 Tilden Twp 1979 58 52000002754
47N 27W 21 SE 172 Tilden Twp 2003 57 52000004728
47N 27W 21 8E 112 CCl 68-9 1968 30
A7TN  27W 21 SE 112 CCl #9 1966 57
47N 27TW 21 SE 142 CCI#10 1966 52
47N 27W 21  SE 112 William Teonge 1988 163
47N 27W 32 SE 112 Robert Jacobson 2002 284 52000004482
46N 28W 4 NE 1 John & Margaret Larson 29 52000001003
46N 26W 4 NW 1 Lance Yunk 2006 160 52000005819
48N 268W 4 NW 1 Kurt & Donna Williams 51 52000000987
46N 26W 4 NW 1 Gerald Maki 1992 122 52000000996
48N 26W 4 SE 1 John Ark 1976 53
46N 26W 4 SW 1 Larry Birmingham 1993 30
46N 26W 4 8SE 1 Alan Wernholm 1995 34
46N 2B6W 4 SE 1 Lee Richardson 1977 58
46N 26W 4 NW 1 Richmond Twp Club 1992 205
46N 26W 4 SW 1 Gilbert Liquie 1997 44
46N 26W 4 8w 1 Paula Conners 1989 104 52000003984
46N  26W g NE 1 Susan Larson 31 52000001001
46N 26W 9 NE 1 Lyle Larson : 2003 103 52000005106
46N 26W 9 NE 1 Wiel Crook 2006 31 52000005882
46N 26W 9 NE 1 Lyle Larson 1987 55 52000001007
46N 26W 9 NE 1 Stephen. J Mattson 30 52000001006
46N 26W 9 NE 1 Urpo Vuorinen 1987 128 52000001004
46N 26W 9 NE 1 George V Miljour 1987 203 52000001005

By: Chuck Thomas October 26, 2009

MDEQ-Water Bureau




LIST OF WELLS AROQUND ACTIVE CNR MINING AREAS TABLE 4

: Distance . :
Town Range Section 1/4sec  Range Owner Name Year Depth  Wellogic ID#
46N 26W 9 NE 1 Robert Gero 1682 35 52000001009
46N  26W 9 SW 1 Donald A Harju 1975 28 52000001015
46N  28W 9 SwW 1 Kennsth Asher 1975 100 52000001018 :
46N 26W 9 Sw 1 Robert Beams 2002 30 52000004554 -
46N  26W 9 NE 1 Bruce & Zita Anderson 1982 83 52000001002 .‘
46N 26W 9 NE 1 Les Korpi 1985 328 52000001008
46N  28W 9 NE 1 Pean Larson 1074 31
46N  26W 9 NE 1 John Larson 1987 29
46N 26W 9 NE 1 Gary M Hill 1975 30 52000001010
46N  26W 9 NE 1 Roberrt Miller 1988 94 52000001011
46N 26W 9 SE 1 Everett Koskinen 1978 100 .
48N 26W 9 SE 1 Tilden Mining 1997 35
46N 26W 10 SwW 1 Jonzathan Pietila 2007 38 52000006060
46N  268W 10 SW 1 Peggy Kangas 1983 27
A6N 26W 10 SW 1 Ricky Eckioff 1992 123
46N  26W 10 8SW 1 Sule Harju 1968 74
46N  26W 10 SwW 1 Victor Orr 19886 34 52000001014
46N 26W 15 SW 1 Bruce Warden 80 52000001025
46N 26W 18 NW 1 Shawn Shanks 1996 113
47N 26W 4 SW 1 Kevin Koch 1987 142 52000002602
47N 26W 4 SwW 1 Duane Plattenberg 2005 242 52000005766
47N 26W 5 SE 1 John G Roberis 1977 125 52000002606
47N 26W 5 NE 1 Michael & Virginia King 1990 123 52000002605
47N 26W 5 SE 1 James Wickstrom 1977 103
47N 26W 5 8w 1 CcCl 1949 180
47N 26W 5 SwW 1 CCl 1941 86.5
47N 26W 5 SE 1 Mikko Hakkame 1977 105
47N 26W 6 SW 1 CCl#5 1801 251 2
47N 26W 6 Sw 1 CClI#7 1801 225 "
47N 26W 7 NW 1 Steven Laine 1977 39
47N 26W 8 NE 1 Werner Manninen 1977 1056 52000002607
47N 26W 8 1 John Nardi 2008 43 52000006210
47N 26W 9 NE 1 Alan Baldasari 1993 102
47N 26W 9 NwW 1 George Kellan 1987 1256 52000002608
47N 26W 9 NW 1 Melvin Anderson 1980 120
47N 26W g9 NW 1 Werner Manninen 1977 105
47N 26W 9 NE 1 Marvin Korpi 2008 202 52000005877 ,
47N 26W 10 Sw 1 £d Venus Hammell 1989 80 52000002636
47N 26W 15 NW 1 FPaul Hill 1973 52 N
47N 26W 15 SW 1 Michael Ruesing 2003 143 52000004659
A7N  26W 156 SW 1 Larry Rasmussen 2003 304 52000004983
47N 26W 15 NwW 1 Paul Hill 1873 52 52000002647
47N 26W 25 SW 1 USGS 1964 202
ATN 26W 27 NW 1 CCi#14 1966 30
47N 26W 27 Nw 1 CCI#13 1066 37
47N 26W 27 Nw 1 CCl#16 1866 - 33
47N 26W 29 SE 1 U.S. Steel 19686 46
47N 26W 32 SwW 1 Bruce Kemp 1982 43 52000002664
A7N  26W 32 SW 1 William Turner 1973 368 52000002685
47N 26W 32 5w 1 Daniel Turner 1978 43 52000002666
_47N  26W 3B SW 1 USGS 1979 104
By:. Chuck Thomas October 26, 2009
MDEQ-Water Bureau




LIST OF WELLS AROUND ACTIVE CNR MINING AREAS

TABLE 4

Distance

Town Range Section 1/4sec  Range Owner Name Year Depth Wellogic ID#
47N 27W 12 SwW 1 Suicide Ski Hill 1990 62 52000002696
47N 27TW 21 NE 1 Ernest Peitila 1979 283

arN - 27TW 21 NE 1 Dale Helsten 1986 102

47N 27W 21 NE 1 Dale Helsten 2002 84 52000004502
47N 27W 21 NE 1 Dale Helsten 102 52000002755
47N 27TW 21 NE 1 Ted Smith 1992 130 52000002753
47N 27TW 28 NW 1 Gerald Kippola 1971 32 52000002764
47N 27TW 28 NWwW 1 Art Hytinen 1979 1256 52000002765
47N 2TW 28 Nw 1 Arthur Hytinen 125 52000002766
47N 27TW 28 NW 1 Mike Hytinen 1978 105 52000002768
47N 27W 28 NW 1 Donald Maki 1979 125 52000002769
47N 27W 28 NwW 1 Sally Maki 1979 125 52000002770
47N 27TW 28 NW 1 Robert Kennedy 1988 242

47N 27TW 28 NW 1 Elvira Kippola 1978 123 52000002767
47N 27TW 28 NwW 1 Ernest Pietila 1978 283 ©~ 52000002771
47N 27w 28 SW 1 David Lawrence 1968 36 52000002772
47N 2TW 28 SwW 1 William Morcom 1992 275 52000002773
47N 27TW 28 SW 1 Carl Hytinen 143 52000004948
47N 27W 32 SwW 1 Ellsworth Robare 1976 32 ‘

By. Chuck Thomas

MDEQ-Water Bureau

October 26, 2009




